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(54) METHOD AND DEVICE FOR TRANSMITTING COMPRESSED PICTURE DATA 



(57) In a data transmitting method, compressed pic- 
ture data required for decoding each frame are transmit- 
ted in each frame as shown in the figure as a data train 
at the time of transmitting picture data compressed by 
using frame correlation, or compressed picture data as 
the sum of sets of compressed picture data contained in 



each frame are transmitted by copying the data at every 
frame as shown in figure 3D. Therefore, the deteriora- 
tion of the picture quality of the compressed picture data 
can be prevented at the time of transmitting the data by 
switching the data at every frame. 
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Description 

Technical Field 

This invention relates to a compressed picture data 
transmission method and a compressed picture data 
transmission apparatus for carrying out a plurality of 
series of compressed picture data. 

Background Art 

Hitherto, in order to efficiently carry out compres- 
sion of picture data, there has been employed a method 
of allowing pictures (pictorial images) of respective 
frames to be any one of three kinds of pictures of I pic- 
ture (Intra-coded Picture). P picture (Predictive coded 
Picture) and B picture (Bidirectionally predictive coded 
Picture) to combine frame pictures of these three pic- 
tures to compression- encode picture data. Data of I pic- 
ture is picture data compressed only by frame picture 
which is subject to encoding (hereinafter referred to as 
corresponding frame picture depending upon circum- 
stances), data of P picture is picture data compressed 
on the basis of corresponding frame picture and frame 
picture of I picture earlier than the corresponding frame 
picture and nearest thereto, and data of B picture is pic- 
ture data compressed on the basis of pictures of three 
frames in total of corresponding frame picture, and 
frame pictures of I picture or P picture before and after 
the corresponding frame picture and respectively near- 
est thereto. 

For example, in the case where data train which 
have been encoded as shown in FIG. 1 is caused to 
undergo transmission in frame units, compressed pic- 
ture (pictorial image) data is caused to be data train as 
indicated by the series A of FIG. 2A. In the case where 
data train obtained by compressing data of picture (pic- 
torial image) different from the picture indicated by the 
data train of the series A is now assumed to be series B 
as shown in FIG. 2B, and the series A and the series B 
are caused to undergo frame synchronization to carry 
out switching from the series A to the series B at the 
switching point P of the fourth frame, data train of the 
series C as shown in FIG. 2C is obtained. 

Meanwhile, since frame picture P B _ 4 immediately 
after the switching point P within the series C shown in 
FIG. 2C cannot be correctly decoded when decoding is 
implemented thereto because frame picture l B _ 2 when 
picture data is encoded is missing. Moreover, since 
frame picture Bb_ 5 subsequent to the frame picture P B _ 4 
is decoded by using frame picture P B _ 4 in which decode 
error (error in decoding) has taken place, decode error 
takes place also in this case. Although way of genera- 
tion of decode error changes by phase and switching 
point between two series, in the case where switching 
between two series is carried out at a predetermined 
switching point as described above, occurrence of 
decode error cannot be avoided. Accordingly, ordinarily, 
decoding is implemented to compressed picture data to 



carry out switching in the area of the decoded picture 
signal. In this case, however, since decoding and 
encoding are repeated, picture quality is increasingly 
deteriorated every repetition. In addition, the hardware 

5 configuration becomes large. 

In view of actual circumstances as described 
above, this invention contemplates providing a com- 
pressed picture data transmission method and a com- 
pressed picture data transmission apparatus which can 

ro carry out switching between data trains of plural series 
without allowing the picture quality to be deteriorated. 

Disclosure of the Invention 

is In order to solve the above-described problems, a 
compressed picture data transmission method accord- 
ing to this invention is characterized in that, in carrying 
out, every frame, transmission of picture data com- 
pressed by using frame correlation (hereinafter referred 

20 to as compressed picture data), compressed picture 
data necessary for decoding compressed picture data 
caused to undergo transmission (or transmitted) every 
frame are caused to undergo transmission at the same 
time within the same frame as that of the compressed 

25 picture data caused to undergo transmission every 
frame. 

Moreover, the compressed picture data transmis- 
sion method according to this invention is characterized 
in that, in plural successive frames, compressed picture 
30 data of sum sets of compressed picture data included 
within the respective frames are copied into the respec- 
tive plural successive frames to carry out transmission 
thereof. 

Further, a compressed picture data transmission 

35 method according to this invention is characterized in 
that, in carrying out switching between two series of pic- 
ture data compressed by using frame correlation to con- 
duct transmission thereof, in respective data trains 
before and after a switching point at which switching 

40 between two series is carried out, compressed picture 
data necessary for decoding compressed picture data 
of respective frames caused to undergo transmission 
after undergone switching are inserted into the respec- 
tive data trains of the two series which have been 

45 caused to undergo switching. 

In this case, compressed picture data necessary for 
decoding compressed picture data are respectively allo- 
cated within respective one frames before and after the 
switching point. 

so Moreover, a compressed picture data transmission 
apparatus according to this invention comprises a 
decoder adapted so that first and second picture signals 
compressed by using frame correlation are inputted 
thereto to judge kinds of the first and second picture sig- 

55 nals; first and second memories for respectively tempo- 
rarily holding the first and second picture signals; 
control means for controlling read-out operation of the 
first and second picture signals from the first and sec- 
ond memories on the basis of the kinds of the first and 
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second picture signals judged by a switching signal and 
the decoder; and switching means for carrying out on 
the basis of the switching signal, switching between the 
first and second picture signals which have been read 
out from the first and second memories to output the 5 
picture signal obtained by switching. 

In this case, the control means is characterized in 
that in the case where when the first and second picture 
signals at a switching point that the switching signal indi- 
cates are decoded, it is judged by the decoder that a 10 
picture signal before or after the switching point is a nec- 
essary kind of signal, it controls the memories so as to 
add, to the first and second picture signals at the switch- 
ing point, the picture signal necessary for decoding 
thereof to read them out from the memories. is 

Moreover, the control means is characterized in 
that in the case where the first and second picture sig- 
nals are inputted, every respective frames, to the first 
and second memories, it controls the memories so as to 
add, to each of the frames of the first and second picture 20 
signals at the switching point, a picture signal or signals 
necessary in decoding corresponding one of the first 
and second picture signals to read out them from the 
memories. 

Further, in this invention, in the case where trans- 25 
mission of compressed picture data using frame corre- 
lation is carried out, only compressed picture data 
necessary for decoding are caused to be included every 
respective frames, or compressed picture data of sum 
sets of compressed picture data included within respec- 30 
five frames are copied every respective frames as com- 
pressed picture data necessary for decoding. 

In addition, in this invention, in the case where 
switching between series of compressed picture data is 
carried out to conduct transmission thereof, within 35 
respective data trains before and after the switching 
point, compressed picture data necessary for decoding 
compressed picture data of respective frames caused 
to undergo transmission (or transmitted) after under- 
gone switching are inserted into the respective data 40 
trains before and after the switching point. 

Brief Description of the Drawings 

FIG. 1 is view for explaining a picture compression 45 
method utilizing the frame correlation. 

FIGS. 2A. 2B and 2C are views for explaining 
switching between series of compressed picture data. 

FIGS. 3A, 3B, 3C and 3D are views for explaining a 
first compressed picture data transmission method 50 
according to this invention. 

FIG. 4 is a block diagram showing a more practical 
configuration of a compressed picture data transmis- 
sion apparatus according to this invention. 

FIGS. 5A, 5B, 5C and 5D are views showing write- 55 
in and read-out timings with respect to memory of the 
compressed picture data shown in FIG. 3. 



FIG. 6 is a view for explaining a second com- 
pressed picture data transmission method according to 
this invention. 

FIG. 7 is a view showing outline of the configuration 
for switching of compressed picture data. 

FIGS. 8A, 8B. 8C, 8D and 8E are views showing 
write-in and read-out timings with respect to memories 
of the compressed picture data shown in FIG. 6. 

Best Mode for Carrying Out the Invention 

Preferred embodiments of this invention will now be 
described with reference to the attached drawings. FIG. 
3 is a view for explaining a first compressed picture data 
transmission method according to this invention. 

In order that switching between two series of com- 
pressed picture data is carried out in frame units there- 
after to correctly decode the compressed picture data, it 
is sufficient that all data for decoding respective frame 
pictures are included within frames before and after 
switching point between two series. Thus, switching 
between two series can be carried out without allowing 
deterioration of the picture quality to take place. Accord- 
ingly, if an approach is employed to transmit, every 
respective frames, all data necessary for decoding cor- 
responding frame, switching of series can be carried out 
in an arbitrary frame. In addition, information indicating 
data of frame pictures to be decoded in respective 
frames are respectively added to the leading portions of 
the respective frames as a header. 

In more practical sense, in the case where a data 
train similar to the data train of the series A of FIG. 2A in 
which four frames are caused to be one set (group of 
pictures) is used as shown in FIG. 3B, it is sufficient to 
transmit only compressed picture data necessary for 
decoding corresponding frames every respective 
frames as shown in FIG. 3C, or to copy compressed pic- 
ture data of sum sets of compressed picture data 
included within respective frames into respective frames 
to transmit them as shown in FIG. 3D. 

Initially, explanation will be given in connection with 
the case where transmission of only compressed pic- 
ture data necessary for decoding, every respective 
frames, respective conesponding frames is carried out. 
As shown in FIG. 3C. compressed picture data of frame 
picture l A _-| which is I picture is first transmitted at frame 
F 1 . In the case of the frame picture l A . lp since decoding 
can be carried out by only this frame picture, com- 
pressed picture data consisting of only frame picture l A _ 
1 is transmitted at the frame F v 

Subsequently, at frame F 2 , compressed picture 
data of frame picture B A _ 2 which is B picture is transmit- 
ted. When carrying out decoding of the frame picture 
B A . 2 . since frame picture 1/^ of the frame forward in 
point of time (hereinafter refereed to as forward frame) 
which is I picture nearest to the frame picture B A . 2 and 
frame picture P A . 3 which is P picture of the frame back- 
ward in point of time (hereinafter referred to as back- 
ward frame) nearest thereto are required, three 
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compressed picture data of frame pictures l A _-|, B A . 2 
and P A . 3 are transmitted at the frame F 2 . In addition, 
information indicating that the compressed picture data 
to be decoded is B picture is added to the leading por- 
tion of the frame F 2 . 

Further, compressed picture data of frame picture 
P A _ 3 which is P picture is transmitted at frame F 3 . When 
carrying out decoding of the frame picture P A -3, since 
frame picture l A _i which is I picture of the forward frame 
of the frame picture P A .3 is required, two compressed 
picture data of frame pictures l A .i, P A . 3 are transmitted 
at the frame F 3 . In addition, information indicating that 
the compressed picture data to be decoded is P picture 
is added to the leading portion of the frame F 3 . 

Further, compressed picture data of frame picture 
B A _ 4 which is B picture is transmitted at frame F 4 . When 
carrying out decoding of the frame picture B A . 4 , frame 
picture l A _5 of the backward frame which is I picture 
nearest to the frame picture B A _ 4 and frame picture P A . 3 
which is P picture of the forward frame nearest thereto 
are required. In this case, in order to correctly decode 
the frame picture P A . 3 , frame picture l A .-| is required. 
Accordingly, four compressed picture data of frame pic- 
tures l A _i. P A _ 3 . B A _ 4 and l A _5 are transmitted at the 
frame F 4 . In addition, information indicating that the 
compressed picture data to be decoded is B picture is 
added to the leading portion of the frame F 4 . 

In this way, compressed picture data necessary for 
carrying out decoding every frame are transmitted at the 
same time within the same frame. It is to be noted that 
flag indicating validity of corresponding data may be 
added to the respective leading positions of com- 
pressed picture data within respective frames in place 
of header data. Namely, flag 1 is added, as valid data, to 
compressed picture data to be decoded within respec- 
tive frames, and flag 0 is added to other overlapping 
data. 

Explanation will now be given in connection with the 
case where compressed picture data of sum sets of 
compressed picture data included within respective 
frames are copied into respective frames to carry out 
transmission thereof. 

In this case, three compressed picture data of 
frame pictures l A .-), B A . 2 and P A _ 3 are transmitted as 
indicated at the frame F 2 of FIG. 3D at the frame F 2 . In 
this transmission system, these compressed picture 
data are copied into frame F 3 as well to transmit them, 
thereby making it possible to decode frame picture P A . 3 
at the frame F 3 . Moreover, at frame F 4 , four compressed 
picture data of frame pictures l A _i. P A . 3> B A 4 and l A 5 
are transmitted as indicated at the frame F 4 of FIG. 3D 
Also in this case, similarly to the above, these com- 
pressed picture data are copied into the frame F 5 as 
well to transmit them, thereby making it possible to 
decode frame picture l A . 5 at frame F 5 . In this way, com- 
pressed picture data of plural frames transmitted at the 
same time at the first frame of two frames are copied 
into the second frame as they are to transmit them, 
whereby generation of data train to be transmitted 
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becomes easy. It should be noted that while, in the 
above-described embodiment, since picture data of four 
frames including two frames of B picture are caused to 
be one set (group of pictures), compressed picture data 

5 of the same number of frames are transmitted in the 
state where they are copied for respective two frames 
within data train to be transmitted, if the number of 
frames of B pictures within one set is further increased, 
the number of frames in which compressed picture data 

10 of the same number of frames are copied is also further 
increased within data train to be transmitted. 

In the above-described compressed picture data 
transmission method, there is employed a scheme in 
principle such that the side for transmitting compressed 

75 data has memory for preserving compressed picture 
data of several frames to read out compressed picture 
data as occasion demands from the memory. For exam- 
ple, let suppose the case where the compressed picture 
data transmitting side is digital video tape recorder 

so (DVTR) for recording and reproducing compressed pic- 
ture data, and outline of the configuration of this DVTR 
is shown in FIG. 4. 

Compressed picture data written onto recording 
medium (not shown) of FIG. 4 is read out by a reproduc- 
es tion head 7, and is then sent to a synchronizing informa- 
tion extractor (extraction element) 9 through a 
reproduction amplifier 8. At the synchronizing informa- 
tion extractor 9, additional information such as synchro- 
nizing signal and identification (ID) information, etc. is 

so taken out from the sent compressed picture data. The 
compressed picture data synchronized by the synchro- 
nizing signal is sent to an error correction decoder 10. 
At the error correction decoder 10, error correction is 
implemented to the sent compressed picture data. This 

35 error corrected compressed picture data is sent to a pic- 
ture expansion decoder 11, at which it is caused to 
undergo decoding, i.e., expansion processing. The pic- 
ture data thus processed is sent to a picture modifica- 
tion circuit 12. At the picture modification circuit 12, 

40 modification of picture (data) is carried out. The picture 
data thus modified is converted into an analog signal by 
a D/A (Digital/Analog) converter 13, and is then output- 
ted through a terminal 18. Moreover, an analog signal of 
picture data inputted to an A/D (Analog/Digital) con- 

45 verter 1 through a terminal 19 is converted into a digital 
signal, and is then sent to a picture compression 
encoder 2. At the picture compression encoder 2, com- 
pression encoding of the sent picture data is carried out. 
The compression-encoded picture data thus obtained is 

so sent to an error correction encoder 3, at which error 
code for error correction is added thereto. The error cor- 
rected compressed picture data is sent to a synchroniz- 
ing information adding element 4, at which additional 
information such as synchronizing signal and identifica- 

55 tion (ID) information is added. The compressed picture 
data outputted from the synchronizing information add- 
ing element 4 is outputted to a recording head 6 through 
a. recording amplifier 5. The compressed picture data 
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thus outputted is written onto recording medium (not 
shown). 

Further, the compressed picture data outputted 
from the error correction decoder 10 is also sent to a 
buffer memory 14 and a memory control circuit 15. By 5 
control from the memory control circuit 15. compressed 
picture data of several frames necessary for decoding 
respective corresponding frames every respective 
frames are taken out from compressed picture data 
stored in the buffer memory 14. The compressed pic- 10 
ture data thus taken out is sent to an output format 
encoder 16. This output format encoder 16 encodes 
compressed picture data sent thereto every respective 
frames to output them from a signal output terminal 17. 

Write-in and read-out timings with respect to the is 
buffer memory 14 of FIG. 4 is shown in FIG. 5. 

Initially, at the write-in timing shown in FIG. 5B, pic- 
ture data of four frames are first sequentially written into 
the buffer memory 14. Thereafter, in the case of the 
data train shown in FIG. 3B, at the timing shown in FIG. so 
5C, picture data of the fifth frame is written into the 
buffer memory 1 4, and compressed picture data written 
into the buffer memory 1 4 are sequentially read out at 
the same time from the frame F, as data train to be 
transmitted. In addition, in the case of the data train 25 
shown in FIG. 3C. compressed picture data written in 
the buffer memory 14 are read out at the timing shown 
in FIG. 5D. 

It is to be noted that the read-out timing shown in 
FIG. 5C may be a timing such that picture data of the 30 
third frame is written into the buffer memory 14, and 
compressed picture data written in the buffer memory 
14 is read out therefrom at the same time. 

In this case, the receiving side for receiving data 
train outputted from the signal output terminal 1 7 of FIG. 35 
4 discriminates between data to be decoded and over- 
lapping data on the basis of header information. If the 
receiving side is recorder, it serves to eliminate overlap- 
ping data from the received data train to carry out 
recording. On the other hand, if the receiving side is 40 
decoder, it serves to carry out decoding in accordance 
with the series of the received data train. 

In the above-described embodiment, compression 
pressing is carried out in advance at the picture data 
transmitting side so that switching between series can 45 
be carried out. Explanation will be given below in con- 
nection with the case where there is employed, as a 
second compression picture data transmission method 
different from the above, a method of compression- 
processing picture data at the time of switching between so 
series to transmit picture data in the state where picture 
data is compressed only at corresponding portion so 
that picture before and after the switching point between 
series can be completely decoded. 

FIG. 6 is a view for explaining the second com- 55 
pressed picture data transmission method. The series A 
and the series B shown in the FIG. 6 mentioned above 
are series similar to the series A and the series B shown 
in FIG. 2. In this compressed picture data transmission 



method, in the case where the series A and the series B 
are caused to undergo switching from the series A to 
the series B at the switching point P of the fourth frame, 
compressed picture data of frame picture Ib_ 2 and frame 
picture Bb_ 3 are also caused to be included within one 
frame in order to decode frame picture Pb. 4 immediately 
after the switching point P of the series B. 

Moreover, outline of the configuration of a circuit for 
switching of compressed picture data in the second 
compressed picture data transmission method is shown 
in FIG. 7. 

Initially, data train of the series A is inputted from a 
signal input terminal 21 , and data train of the series B is 
inputted from a signal input terminal 22. Data train of the 
series A is sent to a decoder 23. and data train of the 
series B is sent to a decoder 24. at which there is car- 
ried out discrimination as to whether compressed pic- 
ture data of respective frame pictures within the data 
trains are I picture, B picture or P picture. Respective 
discrimination results outputted from the decoders 23, 
24 are sent to a memory switching control section 28. In 
addition, the data trains sent to the decoders 23. 24 are 
respectively written into memories 25, 26, and are 
stored thereinto. At this time, the memories 25. 26 func- 
tion as a delay circuit. 

In this case, the memory switching control section 
28 is supplied with a switching signal inputted from a 
switching signal input terminal 27. The memory switch- 
ing control section 28 outputs a switching control signal 
to the memories 25. 26 and a signal selector 29 on the 
basis of the supplied switching signal. From these mem- 
ories 25. 26. compressed picture data stored therein 
are read out on the basis of a switching control signal 
from the memory switching control section 28. The com- 
pressed picture data which have been read out are sent 
to the signal selector 29. At the signal selector 29, the 
sent compressed picture data is outputted after under- 
gone switching on the basis of the switching control sig- 
nal from the memory switching control section 28. Thus, 
data train of the series C is outputted from a signal out- 
put terminal 30. 

Write-in and read-out timings of compressed pic- 
ture data with respect to the memories 25, 26 at this 
time are shown in FIG. 8. 

FIG. 8B shows write-in timing of compressed pic- 
ture data with respect to the memory 25. and FIG. 8C 
shows read-out timing of compressed picture data with 
respect to (from) the memory 25. Moreover. FIG. 8D 
shows write-in timing of compressed picture data with 
respect to the memory 26. and FIG. 8E shows read-out 
timing of compressed picture data with respect to (from) 
the memory 26. Namely, in the case where switching 
signal is inputted at time of the fourth frame, com- 
pressed picture data are respectively read out from the 
memories 25, 26. Thus, compressed picture data of the 
series A is transmitted as transmit data train. Thereafter, 
switching control signal is sent from the memory switch- 
ing control section 28 to the signal selector 29 of FIG. 7 
at the time later by three frames from the time point 
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when the switching signal is inputted, i.e., the time Q 2 of 
the seventh frame. Thus, transmit data train is switched 
to frame picture Pb-4 which is compressed picture data 
of the series B. At this time, compressed picture data of 
frame picture l B . 2 and frame picture B B . 3 for decoding 5 
the frame picture Pb_ 4 are also transmitted within the 
same frame as that of the compressed picture data of 
the frame picture Pb-4- Then, header data indicating 
data to be decoded (compressed picture data of frame 
picture Pb-4> is added to the leading portions of respec- 10 
tive frames. The header data added data thus obtained 
are transmitted. Alternatively, data indicating validity of 
corresponding data is added to the leading portions of 
respective data within respective frames. The validity 
data added data thus obtained are transmitted. 75 

As described above, in the first compressed picture 
data transmission method and the second compressed 
picture data transmission method, switching between 
compressed picture data is carried out at the transmis- 
sion path. 20 

For example, in the case where compressed picture 
data is reproduced from a recording medium in which 
random-access can be carried out as in the case of a 
disc recorder using disc as a recording medium, in more 
practical sense, in the case where jump from an arbi- 25 
trary frame picture to another arbitrary frame picture is 
carried out to conduct continuous reproduction, since 
sequence of compression algorithm becomes discon- 
tinuous, phenomenon similar to switching takes place. 
Also in this case, if the above-described compressed 30 
picture data transmission method is used, it is possible 
to avoid that data becomes discontinuous. 

Claims 

35 

1 . A compressed picture data transmission method in 
which, in carrying out, every frame, transmission of 
picture data compressed by using frame correla- 
tion, compressed picture data necessary tor decod- 
ing compressed picture data caused to undergo to 
transmission every frame are caused to undergo 
transmission at the same time within the same 
frame as that of the compressed picture data 
caused to undergo transmission every frame. 

45 

2. The compressed picture data transmission method 
as set forth in claim 1 , 

wherein, in plural successive frames, com- 
pressed picture data of sum sets of compressed 
picture data included within the respective frames so 
are copied into the respective plural successive 
frames to carry out transmission thereof. 

3. A compressed picture data transmission method in 
which, in carrying out switching between two series 55 
of picture data compressed by using frame correla- 
tion to carry out transmission thereof, in respective 
data trains before and after a switching point at 
which switching between two series is carried out, 
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compressed picture data necessary for decoding 
compressed picture data of respective frames 
caused to undergo transmission after undergone 
switching are inserted into the respective data 
trains of the two series which have been caused to 
undergo switching. 

4. The compressed picture data transmission method 
as set forth in claim 3, 

wherein compressed picture data necessary 
for decoding compressed picture data are respec- 
tively allocated within respective one frames before 
and after the switching point. 

5. A compressed picture data transmission apparatus 
comprising: 

a decoder adapted so that first and second 
picture signals compressed by using frame correla- 
tion are inputted thereto to judge kinds of the first 
and second picture signals; 

first and second memories for respectively 
temporarily holding the first and second picture sig- 
nals; 

control means for controlling read-out opera- 
tion of the first and second picture signals from the 
f irst and second memories on the basis of the kinds 
of the first and second picture signals judged by a 
switching signal and the decoder; and 

switching means for carrying out, on the 
basis of the switching signal, switching between the 
first and second picture signals which have been 
read out from the first and second memories to out- 
put the picture signal obtained by switching. 

6. The compressed picture data transmission appara- 
tus as set forth in claim 5, 

wherein in the case where when the first and 
second picture signals at a switching point that the 
switching signal indicates are decoded, it is judged 
by the decoder that a picture signal before or after 
the switching point is a necessary kind of signal, 

the control means controls the memories so 
as to add, to the first and second picture signals at 
the switching point, the picture signal necessary for 
decoding thereof to read them out from the memo- 
ries. 

7. The compressed picture data transmission appara- 
tus as set forth in claim 6, 

wherein the first and second picture signals 
are inputted, every respective frames, to the first 
and second memories, and 

wherein the control means controls the 
memories so as to add, to each of the frames of the 
first and second picture signals at the switching 
point, a picture signal or signals necessary in 
decoding corresponding one of the first and second 
signals to read them out from the memories. 
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